Background: Sucking of the digits is the most common oral habit found in children. It is a form of non-nutritive sucking which appears to be influenced by various factors. When the habit becomes prolonged, it can lead to both dental and hand complications. Breastfeeding is one of the factors known to be protective against this habit in children. Therefore, the aim of this study was to find out the prevalence of digital sucking in our environment and the influence of breastfeeding/exclusive breast feeding including various sociodemographic variables on this habit in children in our environment.
Introduction
Sucking of the digits is the most prevalent oral habit found in children [1] . Various digits are known to be involved in the sucking process with thumb sucking being the most common [1] . Digital sucking is a form of non-nutritive sucking and appears to be influenced by various factors such as age, sex, birth order, feeding method and socioeconomic status [2] . Breastfeeding is known to be associated with a lower frequency of non-nutritive sucking habits in children as opposed to bottle fed children and thus may be protective against the development of the habit with its attendant complications [3] . These complications can be divided into ReSeaRch aRtIcle Check for updates Failure to answer both questions on exclusive breastfeeding and digital sucking.
Sample size calculation
The sample size was calculated using the Fischer formula [7] . Where n = Z 2 pq/d 2 .
Where n = minimum sample size; Z = confidence interval at 95% = 1.96; P = best estimate of the population prevalence = 9% [8] = 0.09; q = complementary probability (1-p) = 0.91; d = degree of precision, set at 5%. Thus, the ideal representative sample for the present study was calculated as n = [(1.96) 2 × 0.09 × 0.91] ÷ (0.05) 2 = 126 10% (13) was added for non-responders. Thus, the total minimum sample size was 139.
Questionnaire
A semi-structured questionnaire, which included open and closed-ended questions, was administered to the children's caregivers to characterize the population, such as: sex, age, educational level and occupation of the respondent. Questions relating to the children included, presence of exclusive breastfeeding, age at onset of breastfeeding, total duration of breastfeeding, age at cessation of breastfeeding, presence of digital sucking habits, digit sucked, birth order of children with digital sucking, age at commencement of digital sucking, gender of child who sucked, interventions to stop non-nutritive sucking and outcome of intervention, history of non-nutritive sucking in the family and impression of the parents on the mode of inheritance. The questionnaire structure was based on the literature review and was adapted to the study's aims.
Operational definitions
1. Digital sucking: This involves placing the finger into the mouth and rhythmically repeating sucking contact for a prolonged duration of at least six months. This sucking action could be ongoing or in the past.
Index Parent sucking:
A history of digital sucking in the study respondent.
3. Other parent sucking: A history of digital sucking in the partner or spouse of the respondent.
Impression of the parents on mode of inheritance:
Parents impression on the mode of inheritance of digital sucking.
Main intervention to stop digital sucking:
The main intervention instituted by the parents to stop the child from sucking his/her digits.
6. The following definitions of breastfeeding recommended by the World Health Organization (WHO) were employed [9] .
Exclusive Breastfeeding (EBF): When the infant is fed the mother's milk directly or following expression, and dental and hand complications. Hand complications include deformities that affect mainly the proximal and middle phalanges of the affected digits, a higher incidence of paronychia, herpetic whitlow, calluses and eczema [4] . Dental complications are mainly those that include malocclusions such as anterior open bite, posterior cross bite and excessive overjet [4] . The prevalence of digital sucking varies in different environments and different cultures and ranges between 1.7-47% [2] . In our environment, very few studies have been done on this childhood habit, but prevalence rates have ranged between 7.2%-30.8% [5, 6] respectively. Therefore, the rationale for this study was to find out the prevalence of digital sucking in children aged 0-18 years attending the children's outpatient clinic and to elucidate the impact of exclusive breastfeeding and duration of breastfeeding if any on this habit in our environment.
Study aim and objectives
To determine the prevalence of digital sucking in children recruited consecutively over a three months period and elucidate the impact of exclusive breastfeeding and duration of breastfeeding on digital sucking.
1. Determine the prevalence of digital sucking among children in Uyo AKS.
2. Determine the prevalence of exclusive breastfeeding in children in Uyo AKS.
3. Determine the average duration of breastfeeding of children in Uyo AKS.
4.
Compare the prevalence of exclusive breastfeeding between children who suck their fingers and those who do not.
5.
Compare the total duration of breastfeeding between children who suck their fingers and those who do not.
Methods
This study was a cross sectional, observational and questionnaire-based study targeting parents who brought their children aged 0-18 years to the children outpatient (CHOP) clinic of the University of Uyo Teaching hospital.
Parents were recruited consecutively over a threemonth period until the calculated sample size was reached.
Inclusion criteria
1. Consent from the caregiver to answer the questions posed in the questionnaire.
2. All children (0-18 years) who sucked their finger for at least six months.
3. Study respondent is a biological parent of the child. Table 1 summarizes the demographic features of the study respondents. Among 145 caregivers, 23 (23%) were males, while 77 (77%) were females, Majority (40%) of the caregivers were in the 21-30 age range. In addition, majority (75.9%; 60 out of 79) of the caregivers had tertiary level of education. Most (76.8%) of the caregivers were government employed. Table 2 summarizes the socio-demographic characteristics, interventions and caregivers' inheritance perception of children who sucked their fingers. Majority (64.9%; 24 out of 37) of the children who sucked their finger were male. In addition, first-born children (48.5%; 16 out of 33) were more likely to suck their finger. Most children (42.5%; 17 out of 40) commenced digital sucking by the first month of life. The commonest intervention (30.4%; 14 out of 46) to stop digital sucking was manual removal, while in 11 (23.9%) children, no intervention was instituted. Majority of the caregivers (51.7%; 15 out of 29) reported that the interventions no other liquid or solid food is administered, except for medicine drops or vitamins for the first six months of life.
Exclusion criteria

Breastfeeding (BF):
When the infant remains on both exclusive, predominant and nonexclusive breastfeeding, i.e., child is fed with either breast milk alone or associated with water or any type of supplement semisolid or solid or other milk.
Data analysis
Data was analysed using the statistical Package for the Social Science (SPSS) version 20. The prevalence of exclusive breastfeeding and digital sucking was determined. The odds ratio (OR) was used as the size measure in the bivariate analysis, with a 95% confidence interval (95% CI). To test the correlation between the presence of non-nutritive sucking habits and the independent variables, both univariate and multivariate logistic regression was done, The Receiver Operator curve (ROC) was derived and p values ≤ 0.05 were considered to be significant.
Results
Baseline characteristics of study participants and participant flow
A total of 154 caregivers were enrolled in the study. Nine respondents were excluded from the study for failure to answer the questions on digital sucking and exclusive breastfeeding, therefore 145 respondents were analysed. The prevalence of digital sucking was 32.4% (95% CI = 0.25-0.41) while the prevalence of exclusive breastfeeding was 47.6% (67 out of 144). In addition, children who did not suck their fingers had a significantly higher (p = 0.02) prevalence of exclusive breastfeeding than children who sucked their finger (40.79% vs. 23.19%). Furthermore, the median duration of breastfeeding for children in Uyo was 12 months (interquartile range of 6-14 months). digital sucking. Children who were exclusively breastfed were less likely to suck their fingers with a significant p-value of 0.025 (OR = 2.28; 95% CI = 1.11-4.70).
There was a significantly positive association of a history of parental sucking and digital sucking. A history of both parents sucking had a positive association with digital sucking with a significant p-value of 0.036 (OR = 4.63; 95% CI = 1.11-19.40). However, there was no significant association between total duration of breastfeeding and number of children in the family with digital sucking (p = 0.252 and 0.560 respectively). Furthermore, there was no statistically significant difference (p = 0.252; OR = 0.96; 95% CI = 0.89-1.03) between the mean total duration of breastfeeding for children who sucked their fingers compared with their siblings who did not suck their fingers (9.73 ± 4.90 vs. 10.98 ± 5.14 months). Table 4 shows the association (multivariate analysis) between exclusive breastfeeding, total duration of breastfeeding, number of children in the family, history of both parental sucking and digital sucking. (multivariate analysis). A binary logistic regression analysis including other important variables showed that exclusive breastfeeding was the only variable that was significantly associated with digital sucking. Children who were exclusively breastfed had approximately three times reduction in the odds of sucking their finger (p = 0.09; 95% CI).
A ROC constructed to determine the sensitivity and specificity of exclusive breastfeeding on the reduction of digital sucking in children had an AUC of 0.67 (Figure 1 ). were effective. In addition, majority of the caregivers did not think that digital sucking had a familial inheritance. Table 3 shows the association (univariate analysis) between exclusive breastfeeding, total duration of breastfeeding, number of children in the family, history of parental sucking and digital sucking. There was a negative association between exclusive breastfeeding and area, awareness, education and socioeconomic status [18] . In the index study, the prevalent attitude among caregivers was to institute one form of intervention or the other ranging from manual removal of the finger, wrapping of the finger, application of a bitter substance, verbal reprimand and physical punishment with over half the respondents reporting that whatever interventions were instituted were effective. This is similar to findings by Al Hussyeen in Saudi Arabia where mothers also intervened though a high percentage reported that their interventions were ineffective especially in children who practiced digit sucking as opposed to findings in this study [18] . The attitude of mothers in India differed significantly from what obtained in this study and that in Saudi mothers as sixty eight percent of them did not attempt to use any measures to stop their children from digit sucking [1] .
Comparison of children who sucked their finger and those who did not suck their finger
Although majority of the caregivers did not think that digital sucking had a familial inheritance, in this study, a history of parental sucking (either one or both parents) as a child was found to have a weak association with digital sucking in the children studied. Some studies have proposed that behavioral genetics may have a role to play in non-nutritive sucking especially in those in whom the behavior is prolonged [19] . Another study done by Oooki [12] on over one thousand twin pairs (both monozygotic and dizygotic) in Japan suggests a strongly genetic component to digit sucking which has been highlighted in this study and warrants further investigation.
Other researchers [1, 16, 18, 20] have studied the relationship between sociodemographic factors such as parental age, education, occupation, family size and family income with digital sucking howbeit, this was not the aim of this study but can serve as a focus for future research.
The limitations of this study include recall bias as some parents could not remember some details about their children's habit leading to a lot of missing data. Secondly, gender was not included in bivariate and multivariate analysis since gender was only recorded for children who sucked their finger. Lastly, the small sample size of the index study makes the findings preliminary which would warrant a larger study in the future. Despite the limitations of this study, it has shown another protective effect of exclusive breastfeeding. It is also likely the first study of its kind in Nigeria that demonstrates the impact of inheritance on digital sucking although because of the small sample size, the results should be interpreted with caution and further studies with larger numbers and genetic studies are needed to fully assess this effect of genetics.
Conclusion
Digit sucking was found to be prevalent in about one third of the study participants with exclusive breastfeed-
Discussion
The act of suckling is a normal physiological reflex found in infants and young children and is associated with the satisfaction of nutritional and emotional needs [10] however, persistence of this habit beyond the age of 48 months is considered abnormal and gradually becomes associated with dental and digital complications [4] . The overall prevalence of digital sucking in this study was 32.4%. The higher prevalence of digit sucking found in this study could be explained by the fact that our study included children who were aged 0-18 years, and either were currently engaged in sucking their digits or had sucked in the past. It was also similar to findings by Ibekwe, et al. among Ibo infants and Chopra, et al. in India who recorded high prevalence rates of 30.8% and 25% in children aged 0-11 years respectively [1, 11] . This is contrary to findings by Kolawole and Quashie-Williams in south western Nigeria who obtained prevalence rates of 17% and 7.2% respectively [5, 6] . This variation in prevalence rates by different researchers is very likely due to differences in study design such as the age groups studied, type of study and sampling methods [12] . Some authors have noted that the prevalence of digital sucking decreases as the age increases [13] while others have not [11, 14] .
The prevalence of exclusive breastfeeding in this study was 47.6% which is much higher than the national rate of 23.7% and in particular, the rate for Akwa Ibom state of 24.9% [15] . The higher rate obtained in this study may be because the study was not only hospital based but respondents were majorly resident in the urban area where awareness and education are much more prevalent as observed in the study population where 75% of caregivers had tertiary level of education. In this study, infants who were exclusively breastfed were 2-3 times less likely to suck their fingers when compared to those who were not. This is in keeping with findings by various authors [3, 8, 14, 16] . Suckling is an innate urge that is very strong in intrauterine life and in infancy, which is satisfied when the child breastfeeds because of the exertion of the buccal muscles. The psychological/emotional satisfaction derived by these infants who are exclusively breastfed is not present in those who do not breastfeed and thus they look for substitutes such as digit sucking to satisfy their suckling urge [16] . This is the likely explanation for this "protective effect" of exclusive breastfeeding as seen in this study and others.
Duration of breastfeeding beyond six months of age was not found to confer any additional advantage in this study. This is contrary to the findings by Alburquerque, et al. and Yonezu who demonstrated that longer breastfeeding duration reduced the frequency of digit sucking [3, 17] .
The attitude of mothers/caregivers to digital sucking varies from population to population and may depend on several factors such as the culture prevalent in the ing acting as the single most important factor in helping to protect children from acquiring this habit. Over eighty percent of the mothers/caregivers in this study instituted one form of intervention or another indicating a low acceptance of the habit in their children. Although the parents of children who sucked did not believe that digit sucking had a familial basis, the findings in this study are to the contrary and merits further research.
